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INTRODUCTION
ZaprionusCoquillettbelongsto thefamilyDrosophilidae(Diptera).A largefamilywith
manygenera,mostlytropical,it containsmanycommonspecieswhichtendto befruit "pests".
Becausethemostwidespreadgenuswithinthefamilyis Drosophila,muchinfotmationhas
beencollectedonthebreedingandfeedinghabitswithinthegenus.Theprincipalbreedingsites
for theDrosophilaarevariousmaterialscontainingnaturallyoccurringcarbohydratesubstrates.
Thesevaryfromfruits,barks,exudatesandrottingleavesto fleshyfungi.It has.beenshown
(Carson& Stalker1951)thatyeasts,associatedbacteria ndrelatedmicro-organisms,which
thriveonthesematerials,formthemainfoodsupplyforbothadultsandlarvaeofmanyspecies
ofthegenus.
CosmopolitanspeciesuchasD. melanogasterMeigen,D. simulansSturtevant,D. immigrans
Sturtevant,andD. busckiiCoquilletthavebeenbredfromgarbage,rottingfruitsandother
habitatsusuallyassociatedwithdomestication.Most of thewild speciesof Drosophilarequire
specialisedbreedingsites,but somecanbreedin 'domestic'breedingsites.Examplesof truly
wild speciesof Drosophilawhichhavebeenfoundin fleshyfruitsareD. affinisSturtevantand
D. tripunctataLoew.Thesehavebeenrearedfromrottingfruitsof theMayApplePodophyllum
peltatum.D. athabascaSturtevant& DobzhanskywasbredfromrottingpersimmonsDiospyros
virginianatogetherwithD.melanogasterMeigenandD. simulansSturtevant(Carson& Stalker
1951).
D. americanaSpencerwasfoundbreedingin thebarkof Salix interior(Blight& Romano
1953);D. laciolaPattersonbredonrottingphloemof PopulustremuloidesMichx(Spieth1951).
Exudatesfromtreeshavealsobeenusedasbreedingsitesfor Drosophila.Gordon(1942)bred
D. obscuraFallenfromtheexudateof elmtrees.D. persimilisDobzhansky& EplingandD.
pseudoobscuraFrolovawerefoundbreedingin thefluxesof QuercuskellogiitogetherwithD.
victoria Sturtevantand D. california Sturtevant(Carson1951).Fleshyfungi,especiallythe
largeragarics,haveyieldedsuchDrosophilidaeasD. tripunctataLoewandD. transversaFallen
(Carson& Stalker1951).
Preliminaryworkin Uganda(Buruga& Olembo1971;Tallantire& Buruga1971),confirmed
thatmanywildspeciesof Drosophilahavesimilarbreedingsites.In addition,Aubertin(1937),
foundthelarvaeofD. gibbinsiAubertinlivingtogetherwithSimuliumlarvaeinanaquaticsituation
at Jinja. The.gutcontentsof theselarvaeshowedthattheywerecarnivorous.Othergeneraof
Drosophilidaewerefoundbreedingin veryspecialisedsites.For example,OdhiambO(1958)
foundLeucophangasp.indet.nearSernaBurlabreedingin thefrothyfluidsecretedbynymphs
ofPtyleusflavescensF. (Homoptera,Cercodae).
. Carson(1965)hasdiscussedtheimportanceof afull understandingof theecologicalniches
of theDrosophilidaetoappreciateheevolutionarytrendof thespecies.SinceSturtevant(1921),
'thishasbeenaml,lchneglectedarea.Sturtevant(1918)alsopointedoutthepossibilityofmedical
significanceinsuchstudies.In theIvoryCoastof WestAfricaLachaiseandTsacas(1974)and
Lachaise(1974)havedonemuchworkontheecologyofDrosophilidae,includingthatofZaprionus.
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Much of the ecologicalgeneticsof African Drosophilidae,however,remainsto be workedout.
This workonZaprionusrepresentsaninitialeffortin understandingtheecologyof locallyoccurring
Drosophilidae.
ZAPRIONUS COQUILLETT
Over 15speciesof Zaprionushavealreadybeendescribedfrom Mrica and southernAsia.
Z. fJittigerCoq. andZ. ghesqurereiCollarthavebeenrecordedfromvariouspartsof Mrica, together
with a numberof otherspecies.Okada(1964)recordsZ. obscuricornis(deMoijere) from Borneo,
Sumatra,Java and the Phillipine Islands in SoutheastAsia. The Zaprionidscan be readily
recognisedby the characteristicwhite stripeson the head,the mesonotum,and the scutellum.
Ecologicalworkhas,however,beenscantyandmoreinformationis requiredon thebreedingand
feedinghabitsof Zaprionus.This work in Ugandahopesto contributeto this bodyof knowledge.
Breedingand feedingsitesinvestigatedfollowed closelythe patternstudiedin Drosophilaand
alsoincludednectar-containingflowers.
METHODS
Materials collectedin the field were brought into the laboratoryand kept in cleanglass
containersstopperedwith heat-sterilisedcottonwool. The containerswereexamineddaily for
severalweeksfor Drosophilidae.Sometimeslarvaefound in the materialwere transferredto
cornmeal-agarmedia.Also trapswereset,of bananas,pawpaws,pineapplesandtomatoes.
COLLECTION AREAS
Sitesinvestigatedfor Drosophilidaeincludedcultivated,forestand savannahareas.
Cultivatedareas
Material was collectedfrom the Botany Garden at Makererewhereboth indigenousand
introducedplantsarecultivated.It is constantlyweededandthinnedand beingeasilyaccessible
wasfoundsuitablefor thestudyof Drosophilidae.
Forests
Severalforestsweresampled.Mpangaforest,37kmwestof Kampalaatanaltitudeof between
II43 m and 1204m is a moistevergreenforest.Mabira forest,22km eastof Kampala,is a semi-
deciduousforestat an altitudeof 1216m. Budongoforest,alsosemi-deciduous,liesat aboutthe
samealtitude;it is situatedapproximately200km north of Kampala.These forestsreceivean
annualrainfallof between143cmand175em.A largenumberof plantspecies,mostof themindi-
genous,arefound in them.Becauseof themoistatmosphereandthecanopy,manytypesof fungi
andothersoilmacrofloraarepresent.
Savannah
Two savannahareaswere studied.Kaazi, at an altitudeof about 1240m, is situatedon
Lake Victoriaandreceivesan annualrainfallof 70em-lOOem.Arua, in northernUganda,rises
up to 1204m andreceivesa maximumrainfallof 700mm.
RESULTS
The totalnumberof Zaprionus peciesobtained,is shownin Table 1.Ai leasteightdifferent
specieshaveso far beenidentified.Thesewereobtainedby trappingor by breedingthemout of
variousorganicmaterials.
Zaprionuspeciesbreedingin ft.owers
Flowersfromseveralplantfamilieswereexamined(Table2).At leastfourspeciesofZaprionus
wereobtained,the commonestbeingZ. tuberculatus.Althoughthe speciesZ. wydaghihasbeen
observedfeedingontheflowersof C. alerin BudongoandMabira forests,it hasneverbeenfound
breedingin flowersof Costusaler fromthe BotanyGarden,Makerere.
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Table I
Zaprionusspeciesin UgandaSpecies
OriginLocality
Z. ghesquiereiCollart
FruitsB t nyGarden
Flowers
NabugaboCamp
Traps
Ziika Forest
Z. inermisCollart
T aps
Ziika ForestkoroleuBurlaaprionussp.nearkoroleu
but with tubercu1atefemur
Traps
c.f. spin susCollart (possiblya newspecies)
Arua
tuberc latusMallochflittig r q
Aru
vrydaghiCollart
lowersudongoFor st
Mabira Forest
e ies
FeedingonMp Forest
(Unidentified)
exuda s
Table 2
Representativespeciesofplantfamiliesfrom whoseflowersDrosophilidaewerereared
Family Species ZaprionusspeciesLocality
Apocynaceae
TabernaemontanaholstiiK. Schum.. tuberculatusM kerere
Bignoniaceae
athod aniloticaP. Bea v.
Convolvu1aceae
Ipomoe tric lorC v.. f itt ger
Le um nos
Eryth ina b ssinicaLam. l
KigeuMalvaceae
G ssypiu h r utum .Kawanda
race e
r uli frican Decn .Ziik F r st
Passifioracea
P ssif r sp. l i
Z ngib r
Co saf rKer-G wv ydaghibira Fores
Costusspectabilis(Fenzl) K. Schum.
B yGard n
Z. vittigeran unnamedZaprionussp.
Zapriopuspeciesbreedingin fruits
A largenumberof ripeanddecayingfruitswerecollected.Fruitswereof indigenousplants,
particularlyof familiesMoraceaeandSolanaceae,andof introducedplants.Mostof thefruits
collected·fromindigenousplantswerefromtheforestandsavannahareas.Thesefruitswere
usuallycollectedbecauseDrosophilidaewereseentofeedon·them.Theresultsarepresentedin
Table3.
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Table 3
Plant speciesfrom whosefruit Zaprionuswereobtained
No. 160
Zapn'onuspecies
Z. ghesquierei
Z. tuberCMlatus
Z. 'Vittiger
Plant species
AverrhoacarambolaL.
CaricapapayaL.
CyphomandrabetaceaSendth.
FicusbrachypodaHutch.
MangiferaindicaL.
Musa sp. (Banana)
PerseaamericanaMill (Avocado)
Solanumgila Raddi
AframomumsanguineumK. Schum.
AverrhoacarambolaL.
CoffeacanephoraFrochner.
CyphomandrabetaceaSendtn.
EriobotryajaponicaLind!.
FicusmucusoFicalho
MangiferaindicaL. (Mango)
PhytolaccadodecandraL'Herit.
PsidiumguajavaL. (Guava)
Solanumgila Raddi
SolanumverbascifoliumL.
Solanumsp.
Unidentified(Rosaceae)
Anonasp.
AframomumsanguineumK.Schum.
Ananassativus(Pineapple)
ArtocarpuscommunisForst.
AverrhoacarambolaL.
CaricapapayaL. (Pawpaw)
CoffeacanephoraFroehner(Coffee)
CyphomandrabetaceaSendtn.
EriobotryajaponicaLind!.
FicusbrachypodaHutch.
FicusmucusoFica1ho.
FicusurceolarisHiern.
LantanacamaraL.
MangiferaindicaL. (Mango)
PsidiumguajavaL. (Guava)
RubussteudneriSchweinf.
SolanumgilaRaddi
SolanumcampylacanthumHochst.
SolanumverbasClfoliumL.
Solanumsp.
Unidentified(Rosaceae)
Locality
BotanyGarden,Makerere"""
Arua
BotanyDepartment
BotanyGarden,Makerere"
Nabugabo
BotanyGarden,Makerere"
Kawanda
BotanyGarden,Makerere"
Makerere,B~dongo
Buto Forest
BotanyGarden,Makerere"
Kyambogo
BudongoForest
Mulago
Arua
Nabugabo"
Entebbe
BotanyGarden,Makerere"
Nabugabo
Kawanda
BotanyGarden,Makerere"
BotanyGardenfEntebbe
Budongo& Mabira Forests
MpangaForest
Kyambogo
Arua; Budongo;Makerere
BotanyGarden,Makerere"""
Kyambogo
Budongo
Mulago
Stemsandbarksoftrees
Althougha largecollectionof barkandstemsof variousplantswasmade,no Zaprionus
specieswasseentofeedonorbreedoutofthem.
Fluxes
Forestreeswereexaminedforexudates.In Albizia gummifera(Gmel)exudateflowthathad
beencausedbyslicingthebark,Drosophilid~likelarvaewerefoundcrawlingabout.Adultsof a
Zaprionusspecieswereseento swarmaroundandfeedon theflux.It wasassumedthatthis
FeciesofZaprionusbredonthefluxesof A. gummifera.AdultZaprionusspecieswerecaptured
fromthesefluxesin Mpangaforest.Attemptsto raisethemon cornmeal-agarmediawereun-
successful.The larvaefromtheseexudateflowswerebroughtintothelaboratorybutcouldnot
bemadeto developfurtheronartificialmedia.It hassofar beenimpossibleto showwhether
theseZaprionusspecieswerejustfeedersonthefluxof A. gummiferaorwhethertheybredin it
too.
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Fleshyfungi
A numberofDrosophilidswerebredfromfleshyfungi,butnoZaprionus pecieswerefound.
Manylarvaewerefoundinfestingsomeof theagariccollectionsfromMpan~ forest;attempts
toraisetheselarvaeoncornmeal-agarorbanana-agarmediawereunsuccessful.
Rottingleaves
Collectionsof rottingleavesyieldedsomespeciesof Leuuphangatogetherwith other
Drosophilidae,butnoZaprionuswasfound.
CULTURING ZAPRIONUS IN THE LABORATORY
Not all speciesof Zaprionuscollectedfromthefieldcouldbebredon artificialmedia.Z;
ghequierei,Z. inermis,Z. tuberculatusandZ. vittigerhave,however,beenculturedoncornmeal-agar
media.WhereastheotherspeciesofZaprionwrhavealifecycleofaboutwoweeksatroomtem-
perature(25°C-27°C),Z. vittigerhasa life cycleof betweenineandelevendays.Zaprionus
speciesthatbredin flowersandthosethatbredin exudateswouldnotbreedin cornmeal-agar
medianor in banana-agarmedia.They have,however,beenmaintainedon thesemediafor
aboutwoweeks,attheendof whichtheyall died.ZaprionidsuchasZ. vittiger,Z. ghesquierei,
andZ. tuberculatuswhichbredon bothwild andcultivatedfruitsareeasilyculturedin the
laboratory,whereasthosethatonlybreedin wildflowersarenot.
DISCUSSION
Like Drosophila,Zaprionushasbeenfoundto breedin variouscarbohydratesubstrates.
However,themainbreedingsitesfor thecommonerspeciesof Zaprionusappearto befleshy
fruits.Largefleshyfruitsyieldedthegreatestnumberof Zaprionids.This xnaybebecausesuch
fruitshaveadequatemoistureandtakealongtimetodryoutanddisintegrate,givingtheZaprionids
ampletimetoundergotheirlife-cycles.FruitsfromwhichnoZaprionidswerebredtendedtobe
smallandoftendriedoutquickly.
Someof theZaprionusspeciesuchasZ. vittigerandZ. tuberculatuswerefoundoverawide
areafromwhichcollectionsweremade.SomeZaprionidstendedto be restrictedto certain
ecologicalreas:Z. vrydagiwastakenfromalltheforestsfromwhichcollectionsweremadeand
wasnevercollectedfromotherecologicalreas.
Someof thefruit collectionswereinterestingin thatin someareastheyyieldedZaprionus
species,whilein otherstheydidnot.Zaprionuswasfound!nLantanacamarafromKyambogo
butnotfoundin thisplantcollectedfromAruaandMakerere.LikewiseFicusurceolarisWelwo
wascollectedfromBudongoforest,MakerereandMpangaforest,butZaprionusvittigerwas
foundonlyfromtheMpangamaterial.Z. vittigerandZ. tuberculatushavebeenbredfromfruits
of CoffeacanePhoraPierrecollectedfromKawandabutnotfromMakerere.Mostof thefruits
collectedareseasonal.However,thereis usuallya longperiodin thefruitingof membersof the
samespecies.Differentplantstendtohavedifferentfruitingseasonsin somecases.This means
thatthereisalwaysomefoodandabreedingsiteforZaprionus.TheseDrosophilidaecantherefore
breedthroughouttheyearwithpeakperiodswhenfruitsaremoreplentiful.The peakof the
breedingseasonforZ. vittigerandZ. tuberculatusappearsto bein theMay-June-Julyperiod
whenmanyplantsarein fruit. In all the species,the periodof leastbreedingactivityis
theNovember-December-Januaryperiod,whenveryfewplantsarefruiting.
SomeoftheZaprionus pecieshavebeenfoundtobreedin flowersofvariousplants,butthis
maynotbeaveryimportantbreedingsite.Thesmelloftheflowersthathaveopenedoutappearto
attractheZaprionustogetherwithotherflies.The flowerscollected,however,werenothighly
perfumed,althoughall of themcontainednectar.FemaleZaprionidsappearto layeggsin the
flowerduringthecourseof feeding.Theseeggsdevelopin a fewdaystoformlarvaewhichare
thenactivefeedersby thetimetheflowerwithersandrots.It is possiblethatyeastandother
micro-organisms,thrivingontherottingcorollaoftheflowers,provide noughfoodforthegrowth
anddevelopmentof thelarvae.Bythetimetheflowerdries,thelarvaehavepupated.Whenthe
Zaprionusmergefromthepupa,theythenflyawayin searchof food.In thelaboratory,the
averageperiodofdevelopmentofthelarvaeofthreeZaprionus peciestudiedisfivedays.Flowers
of Costusspectabilis,andpresumablythoseof theotherspeciesof Costus,takeovertwoweeksto
dryup.
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Fluxesof treeshaveso far not beenshownto providebreedingsitesfor Zaprionusaltllough
th~yappearto be usedfor feedingby onespeciesof Zaprionus.It wasshownthatthis speciesof
Zaprionustendedto frequentfreshexudatesof Albizia gummifera,while Mycodrosophilabombax
Burla tendedto frequentthe olderexudatesof the sametree.Carson(1951)hassuggestedthat
micro-biologicalfloraof exudatesoffersbreedingand feedingsiteswith differentialqualitiesof
attractionfor thedifferentspeciesof Drosophila.It maybe thattheZaprionusspeciesprefersthe
micro-floraand faunathat inhabit the fresh exudatesof A; gummiferato thosethat inhabit the
olderexudatesof thesametreespecies.
From theforegoingdiscussion,Zaprionusspeciescanbe groupedarbitrarilyinto "domestic"
and "wild" types.The former,representedby Z. vittigerandZ. tuberculatusfeedon and breed
in a widevarietyof sites.They arewidespreadandoccurin man-madehabitatsaswell asin the
wild..On the otherhand,Z. vrydagiand two unnamedspeciesof Zaprionusappearto be more
specificin their choiceof breedingand feedingsites.They arethe "wild" speciesof Zaprionus.
SUMMARY
Work done on Zaprionusin Uganda shows that manyof thespeciesbred in ripe fruits, whichwould
thereforeseemto betheprincipalbreedingsites.They alsobredin flowers.Nonehaveso farbeenshownto
breedin thestemandbarksof trees,fluxes,rottingleavesor fleshyfungi.As in Drosophila,Zaprionusspecies
seemto haveboth "domestic"and"wild" types.
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